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Chemical Affinity and Solution, 

In continuation of my inquiry into the relation between 
chemical affinity and solution (Nature, vol. xxxiii. p. 615, and 
and vol. xxxiv. p. 263) I would direct attention to some remark¬ 
able facts in connexion with the heats of formation of the sul¬ 
phates. Take H 2 S 0 4 Aq, and assume that SO s acts on the O of 
water with the average energy with which the S acts on 0 3 , and 
we have the following :— 

LH„, 0 ] = 68360 [H 2 S, 0 4 Aq] = 210770 

[S,O s ] = 103240 
[S,H 2 ] = 4740 

[S 0 3 , 0 ]= 34413 


210753 = 210770 

Now consider BaS 0 4 . We have [Ba, S,O J = 338070 and— 
[Ba.O] = 124240 
[S,O s ] = 103240 
Difference = 110590 


338070 


338070 


The difference 110390 is almost exactly equal to [Ba,S] = 
109600, so that the heat of combination of BaO with SO s is 
practically equal to [Ba, S], and the whole of the affinity of S 
is used up so that it has no power to act on the O of water, and 
hence the salt is insoluble. 

Take again in the same manner SrS 0 4 , and the result is even 
more striking— 

[Sr, 0 ] = 128440 [Sr,S, 0 4 ] = 330900 

[S, 0 3 ] = 103240 

Difference = 99220 


330900 

Difference 99220 = [Sr, S] = 99200, 


330900 

and again we have an 
insoluble salt. This seems to me pretty strong evidence that 
the cause of these combinations is .the affinity of S for the metal, 
and that the S cannot act on the water to cause solution, because 
of its intense affinity for the metal. Further, the heat of neu¬ 
tralization is the difference between the heat of solution of 
the oxide and S 0 3 on the one hand, and the heat of [MS] on 
the other, thus :— 

[SrO.Aq] = 29340 
[S 0 3 ,Aq] _ = 39153 

Neutralization = 30710 

99203 = [Sr, S] = 99200 

and so on in other cases. 

Now examine CaS 0 4 , which is a sparingly soluble salt, and 
note the difference, we have— 

[Ca, 0 ] = 130930 [Ca,S,OJ = 318370 

[S, 0 3 ] = 103240 

Difference — 84200 


318370 318370 

This difference, 84200, is not equal to [Ca,S], which is =92000, 
or 7800 units more, and accordingly we find this salt slightly 
soluble with a heat of 4440 units, because the S is somewhat free 
to act on water. Further, we have the remarkable fact that 
CaS 0 4 combines with 2 H 2 0 , and evolves in so doing 4740 
units of heat, which is exactly equal to [S,H 2 ], Evidently 
the whole of the affinity of S for Ca not being used up in 
CaO,S 0 3 the S can act with its full energy on the H of the 
water. MgS 0 4 , which is a still more soluble salt, shows 
entirely analogous results, the freedom of the S to act on 
water being much greater than with CaS 0 4 . 

Take now an example of a somewhat different nature ; consider 
the following :— 

[Na 2 , 0 ] = 99760 

[S, 0 3 ] = 103240 

Difference = 144810 


[Na 3 ,S, 0 4 ,ioH 2 0 ] = 347810 


3478io = 3478io 

The heat of [Na 2 ,S] is only 88200 units, but the heat of 
solution of Na 2 0 is 555°°? an d these two make up very nearly 
the difference of 144810 units. Thus we have the affinity of the 


S entirely used up, but the affinity of the Na 2 for the oxygen of 
the H 2 0 is so great that it can combine as a crystal with ten 
molecules, in addition to combining with the S 0 3 , 

If space permitted, these facts might be extended and gone 
into more minutely, and their complete agreement in every 
particular with my theory of solution pointed out. 

I may add further that the amount of salt dissolved in saturated 
solutions which I have examined is in complete harmony with 
that theory, as the following example will show :— 

Heat of Combination. Amount of Salt in Saturated Solution. 

[M,cy - [M, 0 , Aq] MCy 

Ca = 20560 63 grains 

Sr = 26770 46 ,, 

Ba = 35980 35 ,, 

It is evident at once that the amount of salt in solution is 
almost exactly inversely as the difference of heat of [M,CI 2 ] and 
[M,0, Aq]. Wm. Durham. 


Early Perseids. 


From my observations in preceding years I found the 
great shower of Perseids commenced on about July 25, and that 
the last visible traces of it were seen on August 22, after a 
duration of 29 days. 

This year a series of very clear nights occurred on July 16, 18, 
19, 20, 21, 22, 23, 27, 28, and 29, and I watched the sky attentively 
throughout each one, with the idea of tracing, if possible, the 
earlier stages of this famous shower. On the 16th there were 
certainly no Perseids visible, but on the 18th, at nil. im., I 
saw a brilliant streak-leaving meteor in Andromeda, which must 
have belonged to this stream. On the 19th I recorded 4 Per¬ 
seids (2 of which were brilliant), and the radiant-point was 
sharply defined at 19 0 4 - 51 0 . On the 20th and 21st I noticed 
several other Perseids, but they were too distant from their 
radiant, and the paths too few to indicate a good centre. On 
the 22nd, however, I saw 5 Perseids (one of which was as 
bright as Jupiter), and the radiant now appeared at 25 0 4 - $2°, 
On the 23rd I registered 4 Perseids, apparently from the same 
point of the heavens. 

The few ensuing nights were cloudy, but on the 27th the sky 
became partly clear, and in 3 hours I counted 38 meteors, of 
which 5 were Perseids from a radiant at 29 0 4 - 54 0 . On the 
28th in 3! hours I saw 47 meteors, though clouds were very 
prevalent all night. On this occasion 10 Perseids were seen 
from a centre at 30° + 55°, and there were 15 Aquariads from 
337 ° ~ 12°. On th e 29th the sky was almost uninterruptedly clear, 
and in 3 1 hours I recorded 52 meteors, including 10 Perseids 
from 31 0 4 * 54i* On the 30th, clouds prevailed. 

Between July 16 and 29 I observed 287 meteors, of which 43 
were Perseids. These observations prove that the display really 
begins a week earlier than that (July 25) given in my paper in the 
Monthly Notices of the Royal Astronomical Society, vol, xlv. 
p. 97. The displacement of the apparent radiant-point as there 
described is well confirmed by my new observations. During the 
interval from July 18 to August 22 this point advances from 
19° + 51 0 to 77 ° + 57 °- 

I subjoin the observed paths of a few bright meteors seen 
during my recent observations :— 


1887. 

July 19 


22 


27 
» 29 




Path. 


Radiant. 

h. m. 

mag. 


s 



n 43 • 

.. z .. 

■■ 35 8 i + 3 8 t0 

351 + 30 ... 

streak 

19+5: 

11 43 • 

.. 1 .. 

298 4* 56 ,, 

14 + 65] ... 

slow 

271 4- 21 

12 25 . 

.. 1 .. 

- 350 4-62 „ 

33°t + 64 ... 

streak 

19+51 

12 52 . 

.. 1 .. 

9 4- 20 „ 

17 4- 20£ ... 

swift 

333+12 

10 59 . 

.. % „ 

16 4-41 » 

i6£ 4- 51 — 

streak 

16+31 

12 23 . 

.. 71 .. 

356 +45 ,> 

332 4* 29 ... 

streak 

25+52 

12 25 . 

.. 71 .. 

• 344 + 33 ,1 

320 4- 29 ... 

streak 

16+31 

13 15 • 

.. 11 .. 

■ 323 + 37 >, 

355I + *o|... 

slowish ... 

271 -J- 4& 

13 35 ■ 

.. I .. 

. hi 4-50 seemed stationary. 


10 4o|.. 

.. 7 1 .. 

. 325 4- 6 ,, 

330 + 8 ... 

slow 

322 4- 4 

13 21 .. 

■ u ... 

. 319$ 4- i6£„ 

308 4- 32 ••• 

slowish ... 

337 “ I 2 

II 28 .. 

. 11 ... 

. 66 4-72!,, 

114 -1- 70 ... 

swift, streak 

21 + 57 


Many others were seen of 1st mag. A perfectly stationary 
meteor of the 2nd mag., and sparkling like a star, was visible on 
July 29 at 14b. 17m. at 337 0 - 12°, so that it was an Aquariad 
travelling directly in the line of sight. 

On the 22nd I registered some brilliant meteors, of precisely 
the same visible type as the Perseids, from a radiant at 16 0 4 - 31 0 
or 3 0 south of $ Andromedse. Many meteors have also been 
falling from the points 269° 4 - 49 0 , 310° + 9 0 , 333 0 + 12°, 
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335 ° + 49 °, and 351“ + 38°. AH these are swift and short, and 
generally devoid either of streaks or trains. 

Bristol, July 31. W. F. Denning. 

P. S.—In 1885 and some other years I have seen, on about 
July 13, a very definite shower of bright streak-leaving meteors 
from the point 11° + 48°, and it is a very probable conjecture 
that this radiant represents the earliest manifestation of the stream 
of Perseids.—W. F. D. 


Floating Eggs. 

Referring to the remarks of Mr. E. E. Prince in Nature, 
July 28, p. 294, on the above subject, I wish to add that the spawn 
found by me had “the light violet-gray tint ” and crape-like 
appearance he describes. I am very much on the water in 
harbours frequented by Lophius, but never saw any of this spawn 
before. 

We found it in a swirl of the tide off Bantry Bay, where the 
sea was over 40 fathoms deep, and in the midst of innumerable 
jelly-fish, which seem to congregate wherever the current is most 
swift. W. S. Green. 

Carrigaline. 


THE “ METEOROLOGISKE INSTITUT” AT 

UPSALA, AND CLOUD MEASUREMENTS. 

HE Meteorological Institute at Upsala has gained so 
much feme by the investigations on clouds which 
have been carried on there during the last few years, that 
a few notes on a recent visit to that establishment will 
interest many readers. 

The Institute is not a Government establishment; it is 
entirely maintained by the University of Upsala. The 
personnel consists of Prof. Hildebrandsson, as Director ; 
M. Ekholm and one other male assistant, besides a lady 
who does the telegraphic and some of the computing 
work. 

The main building contains a commodious office, with 
a small library, and living apartments for the assistant. 
The principal instrument-room is a separate pavilion in 
the garden. Here is located Thiorell’s meteograph, 
which records automatically every quarter of an hour on 
a slip of paper the height of the barometer, and the read¬ 
ings of the wet and dry thermometers. Another instru¬ 
ment records the direction and velocity of the wind. 

This meteograph of Thiorell’s is a very remarkable 
instrument. Every fifteen minntes an apparatus is let 
loose which causes three wires to descend from rest till 
they are stopped by reaching the level of the mercury in 
the different tubes. When contact is made with the 
surface of the mercuries, an electric current passes and 
stops the descent of each wire at the proper time. The 
downward motion of the three wires has actuated three 
wheels, each of which carries a series of types on its edge, 
to denote successive readings of its own instrument. For 
instance, the barometer-wheel carries successive numbers 
for every five-hundredth of a millimetre—760-00, 760-05, 
760-1, &c .; so that when the motion is stopped the upper¬ 
most type gives in figures the actual reading of the baro¬ 
meter. Then a subsidiary arrangement first inks the 
types, then prints them on a slip of paper, and finally 
winds the dipping wires up to zero again. 

An ingenious apparatus prevents the electricity from 
sparking when contact is made, so that there is no oxida¬ 
tion of the mercury. The mechanism is singularly 
beautiful, and it is quite fascinating to watch the self¬ 
acting starting, stopping, inking, and printing arrangements. 
We could not but admire the exquisite order in which 
the whole apparatus was maintained ; the sides of the 
various glass tubes were as clean as when they were new, 
and the surfaces of the mercuries were as bright as 
looking-glasses. 

The University may well be proud that the instruments 


were entirely constructed in Stockholm, by the skilful 
mechanic Sorrenson, though the cost is necessarily high. 
The meteograph, with the anemograph, costs £600, but 
the great advantage is that no assistant is required to sit 
up at night, and that all the figures wanted for climatic 
constants are ready tabulated without any further labour. 
But the Institute is most justly celebrated for the re¬ 
searches on the motion and heights of clouds that have 
been carried on of late years under the guidance of Prof. 
Hildebrandsson, with the assistance of Messrs. Ekholm 
and Hagstrom. 

The first studies were on the motion of clouds round 
cyclones and anticyclones ; but the results are now so well 
known that we need not do more than mention them here. 
Latterly the far more difficult subjects of cloud heights 
and cloud velocities have been taken up, and as the 
methods employed, and the results that have been ob¬ 
tained are both novel and important, we will describe 
what w'e saw- there. 

We should remark, in the first instance, that the motion 
of the higher atmosphere is far better studied by clouds 
than by observations on mountain-tops ; for on the 
latter the results are always more or less influenced by 
the local effect of the mountain in deflecting the wind, 
and forcing it upwards. 

The instrument which they employ to measure the 



Fig. 1.—N. Ekholm Measuring Clouds. 

This figure shows the pecu’iar ocular part of the altazimuth, with the 
vertical and horizontal circles. It also snows the telephonic arrangement. 


angles from which to deduce the height of the clouds is a 
peculiar form of altazimuth, that was originally designed 
by Prof. Mohn, of Christiania, for measuring the parallax 
of the aurora borealis. It resembles an astronomical 
altazimuth, but instead of a telescope it carries an open 
tube without any lenses. The portion corresponding to 
the object-glass is formed by thin cross-wires ; and that 
corresponding to the eye-piece, by a plate of brass, 
pierced in the centre by a small circular hole an eighth 
of an inch in diameter. The tube of the telescope is 
replaced by a lattice of brass-work, so as to diminish, as 
far as possible, the resistance of the wind. The vertical 
and horizontal circles are divided decimally, and this 
much facilitates the reduction of the readings. 

The general appearance of the instrument is well shown 
in the figure, which is engraved from a photograph I took 
of M. Ekholm while actually engaged in talking through a 
telephone to M. Hagstrom as to what portion of a cloud 
should be observed. The lattice-work tube, the cross¬ 
wires in place of an object-glass, and the vertical circle 
are very obvious, while the horizontal circle is so much 
end on, that it can scarcely be recognized except by the 
tangent screw which is seen near the lower telephone. 
Two such instruments are placed at the opposite 
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